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This study focused on the effect of cognitive apprenticeship instructional method 
on the achievement of auto-mechanics students in Rivers State, Nigeria. A quasi-
experimental pre-test design with an experimental and non-equivalent control group 
was adopted. The population of the study comprised all the 212 second-year auto-
mechanics students of the four technical colleges in Rivers State, no sampling was 
carried out as the entire population of the students was used. Three instruments were 
used for data collection. These were cognitive apprenticeship instructional lesson plans, 
which served as the treatment, traditional lesson plans, and an auto-mechanics 
achievement test. Five research questions and five hypotheses were formulated, mean 
and standard deviation was used to analyse the data for answering the research 
questions while analysis of covariance (ANCOVA) was used to test the hypothesis at 
0.05 level of significance. The study found that the students taught with cognitive 
apprenticeship instructional method tended to have higher mean post-test scores in the 
auto-mechanics achievement test than those taught with the conventional lecture 
method. Based on this, it was recommended that auto-mechanics teachers should 
always adopt cognitive apprenticeship instructional components, namely: modelling, 
scaffolding, coaching, articulation and exploration. This will enable them to cater for 
the diverse learning styles of the students. 
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Auto-mechanics involves the application 
of specific knowledge in the design, selection 
of materials, construction, operation and 
maintenance of automobiles. Auto-mechanics 
technology is one of the trades offered in 
technical colleges (Federal Republic of Nigeria 
2004). The programme for auto-mechanics 
technology in technical colleges is designed to 
produce competent craftsmen in auto-
mechanics trades. According to the National 
Board for Technical Education (NBTE 2009), 
auto-mechanics craftsmen are expected to test, 
diagnose, service and completely repair any 
fault relating to the conventional automobile 
assembly main units and systems by following 
the manufacturers’ specifications. However, it 
is generally known that (Collins et al. (1991): 
“Although schools have been relatively 
successful in organizing and conveying large 
bodies of conceptual and factual knowledge,... 
too little attention is paid to the reasoning and 
strategies that teachers employ when teaching 
the learners how to solve complex or real life 
tasks.” 
The lecture method being predominantly 
used in teaching automobile technology is 
based on the behavioural learning theories 
which, according to Boyle et al. 2003, 
emphasize knowledge transmission from the 
teacher to passive students and encourage rote 
memorization of facts. The consequence of this 
is that the students are unable to retain their 
learning and to apply it to new situations. The 
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shortcomings of the present teaching method 
partly accounted for the poor performance of 
students in automobile technology certificate 
examinations in recent years as reported by 
NABTEB (2002). The increasing effect of 
globalization and the rapid rate of 
technological changes in the workplace have 
been acknowledged in the recommendation by 
UNESCO and ILO (2002) which states that all 
vocational and technical education (VTE) 
systems in the 21
st
 century should be geared 
towards lifelong learning. This requires that 
schools should, in addition to academic skill, 
inculcate workplace skills such as creativity, 
problem solving, collaborative skills and higher 
order thinking skills in order to increase the 
student’s flexibility and job mobility which 
will make them adaptable to the present and 
envisaged changes (Hallak and Poisson 2000). 
This is a challenge which necessitates a shift 
from the instructional approaches based on the 
behavioural learning theories to those rooted in 
constructivism learning theories, one of which 
is the cognitive apprenticeship instructional 
method. 
Cognitive apprenticeship, according to 
Collins et al. (1987), is an instructional 
innovation which was introduced to address the 
problem of inert knowledge. This approach is 
based on the underlying principle of 
apprenticeship learning and focuses on the use 
of such strategies as modelling of behaviour 
and coaching students to mimic and exert skills 
until they are competent in their performance. 
Cognitive apprenticeship components 
include modelling, scaffolding, coaching, 
articulation and exploration (Collins et al. 
1987). Cognitive apprenticeship is a method of 
teaching aimed primarily at teaching the 
processes that experts use to handle complex 
tasks. The focus of this learning through guided 
experience is on cognitive and meta-cognitive 
skills rather than on the physical skills and 
processes of traditional apprenticeship. 
Applying apprenticeship methods to largely 
cognitive skills requires the externalization of a 
process that is usually carried out internally. 
When the students observe the processes by 
which an expert listener or reader thinks and 
practices those skills, it can help the learners 
learn on their own more skilfully (Collins et al. 
1987). Therefore, the purpose of this study was 
to identify the effect of the cognitive 
apprenticeship instructional method on the 
performance of auto-mechanics students in 
technical colleges. Specifically, the study 
sought to: 
1. Identify whether there were significant 
differences in the pre-test and post-test between 
students taught with the modelling instructional 
approach and those taught with the lecture 
method in learning the brake system of the 
automobile. 
2.  Ascertain whether there were significant 
differences in the pre-test and post-test between 
students taught with the scaffolding 
instructional approach and those taught with 
the lecture method in learning the engine 
lubricating system of the automobile. 
3.  Find out if there were significant 
differences in the pre-test and post-test between 
students taught with the coaching instructional 
approach and those taught with the lecture 
method in learning the fuel system of the 
automobile. 
4.  Identify if there were significant 
differences in the pre-test and pos-test between 
those taught with the articulation instructional 
approach and those taught with the lecture 
method in learning the cooling system of the 
automobile. 
5.  Ascertain whether there were significant 
differences in the pre-test and post-test between 
the students taught with the exploration 
instructional approach and those taught with 




The following research questions were 
formulated to guide this study: 
1. What are the mean score and standard 
deviation of the experimental and control 
groups of students taught with the modelling 
instructional approach and those taught with 
the lecture method in learning the brake system 
of the automobile? 
2. What are the mean score and standard 
deviation of experimental and control groups of 
students taught with the scaffolding 
instructional approach and those taught with 
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the lecture method in learning the engine 
lubricating system of the automobile? 
3. What are the mean score and standard 
deviation of experimental and control groups of 
students taught with the coaching instructional 
approach and those taught with the lecture 
method in learning the fuel system of the 
automobile? 
4. What are the mean score and standard 
deviation of experimental and control groups of 
students taught with the articulation 
instructional approach and those taught with 
the lecture method in learning the cooling 
system of the automobile?  
5. What are the mean score and standard 
deviation of experimental and control groups of 
students taught with the exploration 
instructional approach and those taught with 





The following null hypotheses, which 
were tested at 0.5 level of significance, will 
guide this study. 
HO1: There is no significant difference 
between the mean scores of students taught 
with the modelling instructional approach and 
those taught with the lecture method in 
learning the brake system of the automobile. 
HO2: There is no significant difference 
between the mean scores of students taught 
with the scaffolding instructional approach and 
those taught with the lecture method in 
learning the engine lubricating system of the 
automobile. 
HO3: There is no significant difference 
between the mean scores of students taught 
with the coaching instructional approach and 
those taught with the lecture method in 
learning the fuel system of the automobile. 
HO4: There is no significant difference 
between the mean scores of students taught 
with the articulation instructional approach and 
those taught with the lecture method in 
learning the cooling system of the automobile. 
HO5: There is no significant difference 
between the mean scores of students taught 
with the exploration instructional approach and 
those taught with the lecture method in 




The study adopted the quasi-
experimental design. Specifically, the pre-test 
and post-test designs with experimental and 
non-equivalent control groups were used. This 
is because intact classes (non-randomized 
groups) were used for the study. The area of 
this study covered the six technical colleges in 
Niger State offering auto-mechanics. The 
population for the study comprised all the 212 
second-year auto-mechanics students in said 
six technical colleges in Niger State. The 
instruments used for data collection were the 
cognitive apprenticeship lesson plans and the 
traditional lesson plans. The cognitive 
apprenticeship instructional lesson plans 
constituted the treatment that was given to the 
experimental group while the traditional lesson 
plans were used to teach the control group. 
There were 20 achievement test items, 10 items 
were used for the pre-test, while the remaining 
10 items were used for the post-test. 
Three experts from the Department of 
Industrial and Technology Education, Federal 
University of Technology, Minna, and two 
experts from the Department of Technical 
Education, College of Education, Minna, 
carried out the face validation of the 
instruments: cognitive apprenticeship lesson 
plans, the traditional lesson plans and the auto-
mechanics achievement test (AMAT). The test-
retest reliability technique was used to 





Research Question 1 
 
What is the mean score and standard 
deviation of experimental and control groups of 
students taught with the modelling instructional 
approach and those taught with the lecture 
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method in learning the brake system of the 
automobile? 
The data in Table 1 indicate that the 
experimental group had a mean of 25.80 and a 
standard deviation of 8.6 in the pre-test and 
mean score of 38.60 and standard deviation of 
6.42 in the post-test making the pre-test - post-
test gain in the experimental group to be 12.8. 
The control group had a mean score of 25.3 
and a standard deviation of 6.58 in the pre-test 
and a mean of 30.50 and standard deviation of 
7.56 in the post-test, resulting in a gain of 5.2. 
This implies that the experimental group 
performed better than the control group in 
learning the brake system of the automobile. 
 
Research Question 2 
 
What are the mean score and standard 
deviation of experimental and control groups of 
students taught with the scaffolding 
instrumental approach and those taught with 
the lecture method in learning the engine 
lubricating system of the automobile? 
The data in Table 2 show that the 
experimental group had a mean score of 13.31 
with a standard deviation of 7.44 in the pre-test 
and a mean score of 17.70 with a standard 
deviation of 3.54 in the post-test,  resulting in a 
gain of 4.39. On the other hand, the control 
group had a mean score of 13.92 and a standard 
deviation of 6.26 in the pre-test and a mean 
score of 16.06 with a standard deviation of 6.58 
in the post-test, resulting in a gain of 2.14. This 
means that the experimental group performed 
better than the control group in learning the 
engine lubricating system of the automobile. 
Research Question 3 
 
What are the mean score and standard 
deviation of experimental and control groups of 
students taught with the coaching instructional 
approach and those taught with the lecture 
method in learning the fuel system of the 
automobile? 
The data in Table 3 reveal that the 
experimental group had a mean score of 12.77 
and a standard deviation of 5.18 in the pre-test 
and a mean score of 14.00 with a standard 
deviation of 4.98 in the post-test, making a 
post-test difference of 1.23. On the other hand, 
the control group had a mean score of 11.53 
and a standard deviation of 4.02 in the post-
test, making a post-test - pre-test gain of 0.56. 
This shows that the performance of the 
experimental group is better than that of the 
control group in learning the fuel system of the 
automobile. 
 
Table 1. Mean and standard deviation of pre-
test and post-test scores of experimental and 
control groups in the AMAT taught with the 
modelling instructional approach and those 
taught with the lecture method in learning the 
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25.3 6.58 30.5 7.56 
 
Table 2. Mean and standard deviation of pre-
test and post-test scores of experimental and 
control groups in the AMAT taught with the 
scaffolding instrumental approach and those 
taught with the lecture method in learning the 
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13.92 6.26 16.06 6.58 
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Table 3. Mean and standard deviation of pre-
test and post-test scores of experimental and 
control groups in the AMAT taught with the 
coaching approach and those taught with the 
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10.97 7.84 11.53 4.02 
 
Research Question 4 
 
What are the mean score and standard 
deviation of experimental and control groups of 
students taught with the articulation 
instructional approach and those taught with 
the lecture method in learning the cooling 
system of the automobile? 
 
Table 4. Mean score and standard deviation of 
experimental and control groups in the AMAT 
of those taught with the articulation 
instructional approach and those taught with 
the lecture method in learning the cooling 
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16.44 10.92 19.30 9.44 
 
As shown in Table 4, the experimental 
group had a mean score of 16.13 and a standard 
deviation of 10.21 in the pre-test and a mean 
score of 20.56 with a standard deviation of 8.62 
in the post-test, resulting in a gain of 4.43. The 
data in the same Table 4 also shows that the 
control group had a mean score of 19.30 with a 
standard deviation of 9.44 in the post-test, 
making a post-test - pre-test gain of 2.86. This 
means that the performance of the experimental 
group is better than that of the control group in 
learning the cooling system of the automobile. 
 
Research Question 5 
 
What are the mean score and standard 
deviation of experimental and control groups of 
students taught with the exploration 
instructional approach and those taught with 
the lecture method in learning the drive train of 
the automobile? 
 
Table 5. Mean score and standard deviation of 
experimental and control groups in the AMAT 
of those taught with the exploration 
instructional approach and those taught with 
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17.24 8.22 19.28 6.78 
 
The data presented in Table 5 indicate 
that the experimental group had a mean of 
17.22 and a standard deviation of 8.06 in the 
pre-test and a mean score of 24.06 and standard 
deviation of 6.12 in the post-test, resulting in a 
gain of 6.84. The control group had a mean 
score of 17.24 and a standard deviation of 8.22 
in the pre-test and mean of 19.28 and a 
AU J.T. 16 (2): 89-98 (Oct. 2012) 
Research Paper 94 
standard deviation of 6.78 in the post-test with 
a pre-test - post-test difference of 12.04. This 
implies that the experimental group performs 
better than the control group in learning the 




There is no significant difference between 
the mean scores of students taught with the 
modelling instructional method and those 
taught with the lecture method in learning the 
brake system of the automobile. 
 
Table 6. Analysis of covariance of the scores 
of experimental and control groups in the 




















































78 4,279.32 54.86   
Total 79 6,823.29    
 
In Table 6, F-cal > F-critical; for the null 
hypothesis that there is no significant 
difference between the mean scores of the 
students taught with the modelling instructional 
approach and those taught with the lecture 
method in learning the brake system of the 
automobile, the achievement test is rejected at 
0.05 level of significance. This implies that 
there is a significant difference between the 
mean scores of experimental and control 
groups in the brake system achievement test in 




There is no significant difference 
between the mean scores of student taught with 
the scaffolding instructional approach and 
those taught with the lecture method in 
learning of the engine lubricating system of the 
automobile. 
 
Table 7. Analysis of covariance of the scores 
of experimental and control groups in the 
AMAT in learning the engine lubricating 



















































78 2,575.32 33.02   
Total 79 3,414.12    
 
Table 7 shows that for the null hypothesis 
that there is no significant difference between 
the mean scores of students taught with the 
scaffolding instructional approach and those 
taught with the conventional lecture method in 
learning the engine lubricating system, the 
performance test is rejected at 0.05 level of 
significance. This is because F-calculated is 
greater than the F-critical (F-cal > F-critical). 
This implies that a significant difference exists 
between the mean scores of experimental and 
control groups in the lubricating system 





There is no significant difference 
between the mean scores of students taught 
with the coaching instructional approach and 
those taught with the lecture method in 
learning the fuel system of the automobile. 
In Table 8, for the null hypothesis that 
there is no significant difference between the 
mean scores of students taught with the 
coaching instructional approach and those 
taught with the conventional lecture method in 
learning the fuel system of the automobile, the 
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achievement test is rejected at 0.05 level of 
significance since F-cal > F-critical. This 
implies that there is a significant difference 
between the mean scores of experimental and 
control groups in the fuel system achievement 
test in favour of the experimental group. 
 
Table 8. Analysis of covariance of the scores 
of experimental and control groups in the 




















































78 4,096.30 52.51   




There is no significant difference between 
the mean scores of the students taught with the 
articulation instructional approach and those 
taught with the lecture method in learning the 
cooling system of the automobile. 
 
Table 9. Analysis of covariance of the scores 
of experimental and control groups in the 



















































78 4,069 52.17   
Total 79 5,988    
In Table 9, for the null hypothesis that 
there is no significant difference between the 
mean scores of students taught with the 
articulation instructional approach and those 
taught with the conventional lecture method in 
learning the cooling system of the motor 
vehicle, the achievement test is rejected at 0.05 
level of significance since F-cal > F-critical. 
This means that the difference between the 
mean score of experimental group and control 





There is no significant difference 
between the mean scores of students taught 
with the exploration instructional approach and 
those taught with the lecture method in 
learning the drive train of the automobile. 
 
Table 10. Analysis of covariance of 
experimental and control groups in the AMAT 



















































78 406.90 5.22   
Total 79 1,055.28    
 
In Table 10, since F-cal > F-critical, for 
the null hypothesis that here is no significant 
difference between the mean scores of the 
students taught with the exploration 
instructional approach and those taught with 
the conventional lecture method, the 
achievement test is rejected at 0.05 level of 
significance. This implies that there is a 
significant difference between the mean scores 
of experimental and control groups in the drive 
train achievement test in favour of the 
experimental group. 
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On the basis of the data collected and 
analysed for this study, the following findings 
were made with respect to the research 
questions and hypotheses: 
- Students taught with the cognitive 
apprenticeship instructional method scored 
higher in the post-test than those taught with 
the conventional lecture method. This means 
that the components of the cognitive 
apprenticeship instructional method such as 
modelling, scaffolding, coaching, articulation 
and exploration lead to higher academic 
achievement in auto-mechanics than the lecture 
method. 
- There was a significant difference in the 
mean scores of students taught with the 
cognitive apprenticeship components 
(modelling, scaffolding, coaching, articulation 
and exploration) than those taught with the 
conventional lecture method in learning the 
brake system, engine lubricating system, fuel 
system, cooling system and drive train of a 
motor vehicle. 
 
Discussion of Findings 
The analysis of the results of the auto-
mechanics tests summarized in Tables 1, 2, 3, 4 
and 5 shows that the experimental group had 
higher mean scores in the post-test than the 
control group. These findings indicate that the 
cognitive apprenticeship instructional method 
has a positive effect on the student performance 
in auto-mechanics. This implies that the key 
components found in the cognitive 
apprenticeship instructional method (modelling, 
scaffolding, coaching, articulation and 
exploration) when used collectively are more 
effective than the conventional lecture method 
in enhancing the academic achievement of the 
students in auto-mechanics. The analysis of 
covariance of the post-test scores presented in 
Tables 6, 7, 8, 9 and 10 confirms that the 
difference between the mean scores of 
experimental and control groups in the post-test 
was significant. This significant difference is 
attributed to the treatment. This is an indication 
that the cognitive apprenticeship instructional 
method has positive effects on the academic 
achievement of the students. This also means 
that the cognitive apprenticeship instructional 
method is more effective that the conventional 
lecture method when it comes to developing 
students in handling complex tasks on the 
brake system, the lubricating system and the 
fuel system during vehicle maintenance. 
The finding is in line with the works of 
Johnson and Fischbach (1992) and Elliott 
(1996) who in their separate studies found that 
the adoption of the cognitive apprenticeship 
instructional method and its components as an 
instructional framework greatly improves the 
academic achievement of the students and 
provides them with a comprehensive education 
that incorporates academic and technical 
knowledge and skills as a preparation for the 
future. The finding could be explained by the 
fact that the provision of an engaged or active 
learning environment where students can 
participate actively in the learning process with 
the opportunity to interact freely with the 
teachers, converse with peers, present and 
defend ideas, and question other conceptual 
frameworks increases their self-confidence and 
self-reliance. This consequently improves their 
learning skills and performance. Integrating 
modelling and other cognitive apprenticeship 
instructional components into the classroom 
will greatly enhance students’ learning and 
prepare them to be successful participants in 
the workplace (Boyle et al. 2003; Collins et al. 
1987; Collins et al. 1991). Brunner (2001) in 
his views affirms that an exploration is one 
strategy that can lead students to be involved in 
logical argument, deductive an inductive 
reasoning, and high order thinking and hence 
enhance diversity in understanding and mastery 
of whatever skill they need to learn. 
In the same vein, Panitz (2001) and 
Davis (2009) affirmed that students learn best 
when they are actively involved in the learning 
process regardless of the subject matter. Tables 
1 and 5 presented the analysis of the results of 
the achievement tests on the brake system and 
the drive train of the motor vehicle, 
respectively. The performance tests of the 
experimental group shown in the two tables 
had higher mean scores in the post-test and the 
analysis of covariance of the performance tests 
in Tables 6 and 10 confirmed that the 
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difference in the mean scores of students taught 
with instructional strategy based on modelling 
and exploration and those taught with the 
conventional lecture method is significant. This 
implies that cognitive apprenticeship 
instructional components (modelling and 
exploration) for reinforced learning and 
exploration learning techniques have positive 
effects on student achievement tests in auto-
mechanics. It means that reinforced learning 
and exploration learning when used together 
are more effective than the conventional lecture 
method in developing students’ thinking skills 




On the basis of the findings of this study, 
the following conclusions are drawn. The 
approach adopted by a teacher greatly affects 
the students’ learning of the subject. This is 
reflected in their cognitive performance. 
Students learn and master skills better when 
they are allowed to participate actively in the 
class by interacting freely with the teacher and 
their peers, work in groups, and perform 
practical projects. The adoption of the 
cognitive apprenticeship instructional method 
generally enhances students’ performance 





The following recommendations were 
made on the basis of the findings of the study: 
- Teacher training institutions and 
colleges with courses that include auto-
mechanics should provide the students with 
instructions using the cognitive apprenticeship 
instructional method, since it enhances the 
academic achievement of the students. 
- Auto-mechanics teachers should always 
adopt cognitive apprenticeship instructional 
components, namely: modelling, scaffolding, 
coaching, articulation and exploration. This 
will enable them to cater for diverse learning 
styles of students in the classrooms and hence 
improve their acquisition and development of 
practical skills. 
- Teachers should initiate activities that 
require students to process and apply new 
information as these activities help the students 
to strengthen their cognitive structure. 
- Curriculum developers should have 
cognitive apprenticeship instructional method 





Boyle, E.A.; Duffy, T.; and Dunleavy, K. 2003. 
Learning styles and academic outcome: the 
validity and utility of Vermunt's Inventory 
of Learning Styles in a British higher 
education setting. British Journal of 
Educational Psychology 73(2): 267-90. 
Brunner, J.J. 2001. Globalization, education 
and the technological revolution. Prospects 
31(2): 131-48. 
Collins, A.; Brown, J.S.; and Holum, A. 1991. 
Cognitive Apprenticeship: making thinking 
visible. American Educator 15(3): 6, 8-11, 
38-46. 
Collins, A.; Brown, J.S.; and Newman, S.E. 
1987. Cognitive Apprenticeship: Teaching 
the Craft of Reading, Writing and 
Mathematics. Technical Report No. 403. 
Center for the Study of Reading, University 
of Illinois at Urbana-Champaign, 
Champaign, IL, USA. Bolt Beranek and 
Newman, Inc., Cambridge, MA, USA. 
Davis, B.G. 2009. Tools for Teaching. 2nd ed. 
The Jossey-Bass Higher and Adult 
Education Series. John Wiley & Sons, New 
York, NY, USA. 
Elliott, C.B. 1996. Pedagogical reasoning: 
understanding teacher decision making  in a 
cognitive apprenticeship setting.  Literacy, 
Teaching and Learning, 2(2): 75-91. 
Federal Republic of Nigeria. 2004. National 
Policy on Education. 4
th
 ed. Nigerian 
Educational Research and Development 
Council (NERDC) Press, Lagos, Lagos 
State, Nigeria. 
Hallak, J.; and Poisson, M. 2000. Education  
and globalization: learning to live  together. 
In: Globalization and Living Together: The 
Challenges for Educational Content in Asia. 
Final Report of the Sub-regional Course on 
Curriculum Development, New Delhi, India, 
AU J.T. 16 (2): 89-98 (Oct. 2012) 
Research Paper 98 
9-17 March 1999, pp. 10-6. United Nations 
Educational, Scientific and Cultural 
Organization (UNESCO), Paris, France. 
Central Board of Secondary Education, 
Preet Vihar, Delhi, India. 
Johnson, S.D.; and Fischbach, R.M. 1992. 
Teaching problem solving and technical 
mathematics through cognitive 
apprenticeship at the community college 
level. Education Resources Information 
Center (ERIC) Clearinghouse, Washington, 
DC, USA. Available:  
 <http://www.eric.ed.gov/contentdelivery/ser
vlet/ERICServlet?accno=ED352455>. 
NABTEB. 2002. May/June 2002 National 
Technical Certificate (NTC) and National 
Business Certificate (NBC) Examinations: 
Chief Examiner’s Report. National Business 
and Technical Examinations Board 
(NABTEB), Fiesta Printing Press Ltd., 
Benin City, Edo State, Nigeria. 
NBTE. 2009.  National Technical Certificate 
(NTC) and Advanced National Technical 
Certificate (ANTC). Curriculum and 
Module Specifications in Motor Vehicle 
Mechanics. National Board for Technical 
Education (NBTE), Kaduna, Kaduna State, 
Nigeria. 
Panitz, T. 2001. Learning Together: Keeping 
Teachers and Students Actively Involved in 
Learning by Writing across the Curriculum. 
A Sourcebook of Ideas and Writing 
Exercises. New Forums Press, Stillwater, 
OK, USA. 
UNESCO; and ILO. 2002. Technical and  
Vocational Education and Training for  the 
Twenty-First Century. Recommendations. 
United Nations Educational, Scientific and 
Cultural Organization (UNESCO), Paris, 
France. International Labour Organization 
(ILO), Geneva, Switzerland. 
 
